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Abstract; In order to study the effects of loading rate of stress wave on rock breaking and energy
efficiency, 5 hammers with different radius of curvature were designed by using the nonlinear
model of the local deformation in the longitudinal impact surface of the members. Incident stress
waves with different loading rates were achieved under different and identical incident energy, and
the impact test of red sandstones was conducted. The results showed that the fractal dimension of
fragmentation of sandstone specimen increases linearly with the increase of the loading rate of
stress wave. The fractal dimension of fragmentation of sandstone specimen increases with the
increase of incident energy under the same loading rate. The energy dissipation density increases
with the increase of loading rate of incident wave. Under the same loading rate, the greater the
incident energy is, the greater the energy dissipation density is. The energy efficiency decreases
obviously with the increase of the incident energy under different incident energy. In practice, the
best incident wave must be designed considering the factors such as rock breaking and the energy
efficiency.

Key words: rock breaking; impacted by pendulum hammer; same incident energy; energy
efficiency
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Fig. 2 Pendulum hammer driven SHPB apparatus
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Fig. 3 Nonlinear theory model of impact

AR S R
P =h (sy—55) . (1)
sy, s 2000 R B Sk 5 ST S A 52 8 5 P
S TR T s hy S A RRIE SR

) =£16 ) (2)
l 97’ (k1+k2>2(r1+r2) ’
1-v] 1-v;
k=g 3)

K,y A3 P I Y R AR L,
S PE  ARAR A AR L E, L E, S8 TR
FEH R R s L X (2) rTA b, S
LTS ERE IR KOC R,

1.3 AR AESH

J T AT A i B A S RE R I RE R S
L U SO shil MU C R BRI T 5 AR
[vi] iy AR B RR S BRSL Y o 4. 8 kg, HLAR K
80 mm, [ %2 42 43 Jil 24 40, 70, 100, 130 Al
160 mm, FIFHIX 5 FAS [FJE WK 19 48 L 72 1 2 (1)
RIGBEE L) 4.0 m/s (A B 48 o A STAT, B
P N8 R 5 AT RE WA 4 .

F &L 4 AT FEAR TR wp o BT Bk i
BB B, T 0 A R O, A S R A
ZIN ;3 o R R A S 174 i 238 2 A5 R ook S BE R AR A
S BEAH A E 0 2 RN [ B N 3. R T RS
AN [ I A8 32 8 SR I 08, X6 5 Al Sk R A 7 e
TR, 25 A& S iR, r =40 mm ARk, 7
v=4.0 m/s [, AJFREN 52.28 T, iz K h
0. 82 MPa/ s, At I J7 U an &l 5 g €2 il £ e
N ASTREN 52,28 1, #5108 0. 97,101,
1.25 F1 1.3 MPa/ s i, 384 K HA 4 Ff sk 1 o
U RIS T A AT RE AR RN 3 R 1A
SIS0 aniEl s R E L TR . A SRS R
64.98 ,74. 86,83. 36 F186. 86 J i}, F|JH 40 mm Ay
ek, PR pht R ARAR 5 SRl AR



%10 &

FAGE . Bk AR B B B AR 0 ¥ R 1461

AR T ARSE A RERY I 7 3, aniEl 5 2L
LR

130 525

125} ] A 1520
120t '
3115 “ {515
§ 110 N {510 gg
S 105f :
5 " ANREZE {505 5

100 . " AStH8E

0.95 - 1500
209} -

0ss | . 1495

0.80 L s ' 49.0

0 50 100 150 200
H 2R 42 4% /mm

B4 phERPEIINGTEFMEEZE R
Fig. 4 Effect of curvature radius on incident energy
and loading rate
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Fig. 5 Incident stress wave generated by hammers
with different curvature radius
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Fig. 6 Failure modes of sandstone samples during SHPB tests under dynamic uniaxial compression
(a)—52.287,0. 82 MPa/ps; (b)—52.287,0.97 MPa/ps; (¢)—52.28 J,1. IM Pa/us; (d)—52.28 J,1.25 MPa/ us;
(e)—52.281,1.3 MPa/ps; (f)—>52.281,0.82 MPa/ps; (g)—64.981,0.97 MPa/ us;
(h)—74.86 T,1. 1 MPa/ps; (i)—83.3617,1.25 MPa/ps; (j)—86.86J,1.3 MPa/us.
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